Constitutive expression of human hsp27, Drosophila hsp27, or human alpha B-crystallin confers resistance to TNF- and oxidative stress-induced cytotoxicity in stably transfected murine L929 fibroblasts.
Hyperthermia and other forms of stress that induce and/or stimulate heat shock or stress protein (hsp) expression enhance the cellular resistance to TNF-alpha. One of the stress proteins, hsp70, has been shown to participate in the molecular mechanisms that regulate this phenomenon. Here we have tested the capability of small hsps from different species to protect against this cytokine in the TNF-sensitive L929 fibrosarcoma cells. The genes that encode human hsp27, Drosophila hsp27, and human alpha B-crystallin were placed under the control of the constitutive SV40 early promoter and were stably introduced into L929 cells. We observed that all clones that constitutively expressed the exogenous small hsps exhibited a strong protection against TNF-mediated killing, which was proportional to the level of the expressed proteins. This phenomenon did not correlate with altered binding of TNF-alpha to its receptors, and no protection was observed as a consequence of the transfection or selection procedures. In addition, the overexpression of the exogenous small hsps did not modify the level of the endogenous stress proteins in the transfected clones. Remarkably, the small hsps also induced a protection against oxidative stresses generated by either hydrogen peroxide or menadione. In L929 cells, the killing induced by TNF-alpha and oxidative stress is thought to occur through the accumulation of intracellular reactive oxygen intermediates. Hence, our data suggest that the small hsps from different species share the property to protect L929 cells against the deleterious effects of reactive oxygen intermediates generated by either TNF-alpha or oxidative stress.